Water quality measurements can indicate carbon status or algal biomass. Microalgae have an excellent ability to utilize all forms of dissolved inorganic carbon at different pH conditions. Water quality signature (WQS) using three different expressions with (i) pH; (ii) total alkalinity, hardness and total dissolved solids; and (iii) nitrate and conductivity of water was assessed in 32 wetlands distributed across 5 districts of West Bengal, India. Two zones were clearly discernible: coldwater 
INTRODUCTION
Wetlands, covering nearly 5-8% of the terrestrial landscape, form a heterogeneous spectrum of aquatic habitats, water resources, hot spots of biodiversity, mitigation of flood, pollution and global warming, and coastal protection as well as providing a wide range of ecosystem services especially for the livelihood of millions in the tropical world. As a result of well defined ecological integrity among the component members of the ecosystem, wetlands have excellent self purification ability and a resilience to climate change. Though there are different suggested measures for challenging carbon sequestration and global warming, biological carbon sequestration or photosynthesis has become an alternative low cost, eco-friendly and sustainable tool to arrest carbon dioxide (CO 2 ) from the atmosphere in a challenge to global warming. Algae have adopted two primary strategies in photosynthetic CO 2 fixation by maximizing their performance through ribulose-1,5-bisphosphate carboxylase/oxygenase (RuBisCO) which includes either the development of a CO 2 -concentrating mechanism (CCM) based at the level of the chloroplast, or the evolution of the kinetic properties of Rubisco. In general, Rubisco when the algae have adopted a strategy for CO 2 fixation that does not utilize a CCM (Badger et al. ) .
Simultaneous carbon evasion/emission and sequestration in a water body is an enigma of nature. Wetlands are of special interest in the global cycling of carbon due to their vital role as a sink or source of carbon to the atmos- However, hardly any model has focused on water quality to predict the climate change scenario on wetlands.
Altitude and temperature dependent solubility of atmospheric carbon dioxide plays a key role in the buffering mechanism of water bodies (Wetzel ) . Carbon dioxide reacts with water; the carbon atom of CO 2 is electron poor with an oxidation state of IV. The electron rich oxygen of water donates an electron pair to the carbon.
After proton transfer from water to oxygen of the CO 2 unit, carbonic acid is formed. 
Study area
Extensive surveys and all measurements were performed and different physiographic features, four distinct sites were selected and designated as lake-1, lake-2, lake-3 and lake-4.
In-situ limnocorral study
Experimental
Two wetlands with contrasting ecological characteristics were selected for the study, both were located within a 5 km radius of the University of Kalyani. Of the two wetlands, one (K R Steel Beel -KRS Beel) was large, moderately mesotrophic and fed by rain and sometimes by treated effluents from some industries including a brewery, and the other one was fed by partially treated sewage effluents and was highly eutrophic with a dense population of blue green algae.
Six limnocorrals (1.5 m dia) were placed in the two wetland system in such a way that at least 50 cm top end of the limnocorrals was exposed to atmospheric air over the water Into this was added 5 ml of 90% acetone (aqueous mixture) and the filter paper and this was completely ground to obtain the chlorophyll extract. The tube was refrigerated for 24 hours after which the suspension was centrifuged for 10 minutes and the clear supernatant solution was transferred into a 1 cm cuvette. The optical density of the separately. Quality rating or sub index (q n ) was calculated using the following expression:
where q n ¼ quality rating for the n th water quality parameter; V n ¼ estimated value of the n th parameter at a given sampling site; S n ¼ standard permissible value of the n th parameter; V io ¼ ideal value of the n th parameter in pure water.
Unit weight was calculated by a value inversely proportional to the recommended standard value S n of the corresponding parameter,
where W n ¼ unit weight for the n th parameter; S n ¼ standard value for n th parameters; and K ¼ constant for proportionality.
The overall water quality signature (WQS) was calculated by aggregating the quality rating with the unit weight linearly,
Water quality signature (WQS) was calculated separately using: (i) pH; (ii) total alkalinity, total hardness and total dissolved solids; and (iii) nitrate and conductivity of water in different wetlands.
Statistical analysis
The data were statistically evaluated; one way analysis of variance was applied to find the differences of the mean of The variable selection was performed using the direction 'forward' and only considered in the final model if the variable had a significance level of <5%. Statistical analysis was performed using a function step (AIC) of MASS package which was used for computing stepwise regression in statistical language 'R'. All the selected variables of the final model were significant according to P-value of the corresponding 't' test.
RESULTS

Limnocorral experiment
Light and temperature in MD (16.31%), followed by seven ponds in ND (13.48%), three ponds in HG (9.93%) and five ponds in 24 P (7.09%).
The overall mean temperature of water remained significantly lower in DJ lakes (Figure 3 ) than ponds in other regions (F 4,136 ¼ 100.139; P < 0.001).
Hydrogen ion concentration
Water pH ranged from 6.3 to 9.5 in all the 32 ponds investigated across the five districts of West Bengal. Four coldwater lakes in DJ showed the highest frequency (20%) of pH range of 6.3-7.3, but lower frequency was observed in other districts ( Figure 3) . The next highest range of pH (7.4-8.4) was skewed towards maximal occurrence in about 23% Free CO 2 -HCO 3 -CO 3 system
Free CO 2 -The amount of free CO 2 of water ranging from 0-6 mg/l -was less common in three ponds of HG 
Total inorganic carbon
The amount of total inorganic carbon (TIC) was in the range of 25.3-303.mg/l among all the 32 ponds investigated. All 
Organic carbon
The amount of organic carbon (OC) varied in the range of 0.6-9.3 mg/l in the 32 ponds investigated. The concentration range of 0.6-2.7 mg/l was most frequent (77.29%) followed by next class (2.8-4.9 mg/l) in all the districts (1.71%) except in 24 P where this class range was absent. The third (5-7.1 mg/l) and fourth (7.2-9.3 mg/l) class ranges occurred only twice in one pond in HG and one or two ponds in ND.
The overall mean concentration of organic carbon in water (Figure 3 ) was distinctly higher in HG ponds and lower in 24 P ponds or DJ lakes (F 4,136 ¼ 2.999; P < 0.05).
Total carbon
The concentrations of total carbon (TC) of water showed more than one order of magnitude variations ranging from 
Nitrate-N
The concentration of nitrate-N was in the lowest range (0-1.9 mg/l) registered in more than 90% of ponds (29) 
Water quality signature
Determination of water quality signature (WQS) using pH values of 141 samples of water across the five districts of West Bengal (see Table 2 ) showed a preponderance of acidic state with lowest value of WQS (17.40) in a high altitude DJ lake and highest WQS (64.87) in the Gangetic alluvial ponds in Hooghly with an alkaline state. The second WQS expression using total alkalinity, total hardness and total dissolved solids also points to the lowest (11.09) for DJ lakes and highest (95.2) for Gangetic alluvial ponds of Nadia (Table 5) . With the third expression using nutrient, nitrate and total ionic load, conductivity registered the lowest for DJ lakes (23.31) and highest for ND ponds (199.79) . The results of multivariate analysis using the Akaike information criterion (ACI) model also lent credence to the theory that carbon sequestration by microalgae could be predicted from location-specific water quality variables.
DISCUSSION
Carbon flux in natural water bodies, eminently contingent on altitude, temperature and biological interactions, plays a key role in the cycling of carbon. Pond soil acts as a buffer, either as a functional response-mediated sink or as a source of carbon resulting from the net balance between opposing kinetics of CO 2 fluxes attributable to community assimilation and respiration of the system as a whole.
As is known, the proportion of three forms of inorganic carbon (CO 2 , H 2 CO 3 , HCO 3 and CO 3 ) required for photosynthesis of microalgae is highly dependent upon the pH of water that, in turn, was regulated by the agro-geo-biological interactions between nutrient-driven microalgal biomass and heterotrophic consumption of the ecosystem. The atmospheric carbon that gets dissolved in water undergoes chemical transformations involving the formation of the (Table 6 ). The wetlands located in the The coldwater lakes in Darjeeling were conspicuous by their distinctly lower ratios for total inorganic carbon to organic carbon, phosphate to chlorophyll, total inorganic carbon to hardness, or the absolute concentrations of total Table 5 ) that led to credence that acidic conditions were prevalent in the sub-temperate 
CONCLUSIONS
It is reasonable to conclude that water quality signature can be used to monitor the carbon status of the wetlands located in different agro-climatic regions. This will reflect the carbon capture potential of the wetland under a given set of conditions. This present study reveals the heterogeneity of measured water quality signature among the investigated ponds across the diverse agro-climatic regions of the state of West Bengal. This lends credence to the sanative nature of wetlands for their complex functional attributes with agro-climatic, biogeochemical and soil-water-biological interactions, but further research is need in this direction.
